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Abstract
Brabilem

To provide a compesite electronie component that has both a largescapacitance capacitive

element and an inducior with good L value precision. and that is small and inexpensive.



Means o selve

A thick-film lamingie 3, on which a desived conductive pattern 2 of silver palladium iy
formed oo a ferroclectric ceramic substrate 1A to form a capacitive element 3, is fired. Thena
thin-film goil part 7 is additionally furnished ontop, and terminal alectrodes 11 and 11 we fovmed
at both ends of a ¢hip. Thin-film ol part 7 has a constitation wheesin a thin-film coil 13 formed in

a circumferential form and an insulating resin layer 13 ofa beazocyelobutene resin are laminated.

1. Anelectronic component characterived hy the faet that, after s thick-flm laminate,
wherzin a ferreglectric and a conductor are laminated 0 form al least one capacitive element in the
intertor ix fired, an inductor wheredn & conductor patternand an msolating resin are laminated is
furnished on the aforementioned thick-fitm faminate, and said induetor is electrically connected to
the afcromentioned capagcitive element.

2. An electronic component characterized by the fact that, m the electronic compoment

dexeribed i Claim 1, & benroovelobutene resinds used Tor the albrementioned i ating resin,

3. An clectronic component characterized by the fact that, in the electronie cowmponent

deseribed in Claim 1, a termunal slocwode formed o be connected 1o part of the aferementioned

conductor pattern is addivtonally provided, and sad ferminal electrode w electrieally conpected fo
the aforementioned capacitive elanent,

4. An electromie component characterized by the fact that, in the electronie ¢component
described 1 Clain 3, the atorementionad terminal electrade has a [oundation glectrode and a
surface electrode covering said foundation electrode, and the atvramentioned surface electrode has
a Ni film and g noble metal fibn Tormed on the atbrementionsd Ni film.

S Anelectronic component characterized by the fuet that alier & magnetic matertal and a
condnetar are laminated and at least one inductor is formed in the iterior and fired, o capacitive

element wherein a conductor pattern and a diglectriv hayver are laminated is furmished oo the



a2}

atorementioned thick-film laminate, and said vapacitive element is electrically connected to said
inductor.

6. A c:k%c;:tr(mig component characterized by the fact that, in the electronic conyponent
deseribed in Claim 3, a benzocyelobutene resin is used for the aforementioned conductor layer.

7. An glectronic companent characterized by the fact thay, in the electronie component
desoribed in Claim 8, & terminad electrode formed 1o be ¢onnected o part of the afercmentioned

conductor pattern is additionally provided. and said tenminal ¢lectrode is eleetrically connectad to

the aforementioned inductor.

8. Anedectronic compoment characterized by the fact that, 1 the electronic component
described in Claim 7, the aforementioned terminal slectrode has a foundation elecrode electrically

connected o the aforementioned conductor patiern and a surface electrode covering said

founglation electrode, and the aforementioned sarface electrode hay a Ni film and a noble metad

fittn formed on the aforementioned N1 film.

Dretailed explanation of the inyventlon
jona

Techmical ficld of the inveniion

The present invention relates to an electronic component, ahd more specifically, relates toa

gomposite electronis component wi

[6002}

Prioran

Theuse of 3 thuck-film faminated structure is known as an example of such a conventional

compaosite glectronic component.

{003}
[t short, sith such conventional compaosile electrome components, as shosniin Figure 9

'§

for example, a process to form a desired vomductive pattersy 72 of :\f.ih-“er‘p{}!iad‘iiuﬂi {AgPdioma

ferroelectric {strong &) ceramic substrate 7LA using sercen printing 18 repeated @ form capacitive
clemment 73, Thick-{ilm laminate 77, an which inductor 75 s formed by repeating a process 1o

A

additionally form a eivcuwmfereviial conductive pattern 74 of AglPd on fop uf ferroelectric ceramic

sahstrate VIR inthe same way usting sereen printing, is fired. Then Nilayers 81 and 81 ave formed

using electroless plating on printed Ag layers 79 and 79 made by applying and printing silver {Ag)

paste at both ends of thick-Hilm faminate 77, and solder lavers 83 and B3 are additionally formed

o the top laver to constitute terminal electrodes 85 and &5,



[0004)

With other conveigions! composite elecironic components, s shown in Figure 10 for
example, integratly furnished sre a firss thick-film laminate 89, on which capaciiance clement 73
is tormed by repeating 8 process 0 foom a deswred conductive pattern 72 of silver palladiom
(AgPd) in a ferroelectric céramit substrate R7 using screen printing, snd a second thivk-flm
lwinate 95, on which inductor 93 13 formed by repeating a process to additionally form 2
circumferential econductive pattern 92 of AgPd on top of a nonmagnetic, non-ferroelectric ceranic
substrate 91, sunch as a low-temperature {gi.zass ahuming ceramie. After Brst and i‘aam‘::_m;i thick-film
arinates &9 and 95 are fired, printed Ay layers 79 and 79, Ni layers $1Tand 81, and solder
favers 83 and 83 are formed to constitute {emmml. electrodes 85 and 85 yust as in the conventional

example in Figure 9 deseribed above.

RUERS!
Problems to be solved by the invention

However, with a i_‘-:{‘_!;l‘ﬂ'pf}i\.'iie elm:tmn"‘i ¢ eomponent using o thick-Iilm lammate structure as
shown in Figure ¥ wherein the capac clement and inductor are embedded inside a ferroelectiic
geramic, winle a large-capacitance capacitoris obtained, the formationof g precision coil paticrn is

h

1t 1, the coefficlent

difficult, so Forming an inductor with & highly-precize reacténce s difficalt, 1
of contraction after thick-film laminate 77 8 fired differs from that of ferreeleciric ceramiac
substrate 714 and clrcomierential condugtive pattern 74 of AgPd, so misalignment ocuurs in the
printed coil patiern in conjunclion with the problem of the sereen mesh sirstching in the streen
pristing process, with the problem that the desired reactance precision i not praduced. Also,
because misalipnment cecurs in the printed pattern, there are also problems in teros of vapacitance
precision, and with attempts to sehieve precision, relative positioning of fervoelectric

substrate 71A on which conductive pattern 72 of AgPd is formed s difticult, and complexity in the

manutacturing process is unavoidable.

{0006
o addition, when not only a capacitive element, but also an mductor feob) 1s produced in a

ferroeizotric coranmic, there ig g problam of floating capacitance.

[0607]
With the composite electronie compunent shown in Figure 10, an inductor (coil) is formed
@ ponmagnetic, non-lerroelectiic ceramie such as a low-temperature glass aluming ceramie, so

the problom of Hoating capacitance as described above can be redueed, but achicving reactance



precision i sl difhcolt due fo-problenys with the coeffitient of contraction after firing and
stretehing of the sereen mesh. Complexity in positioning to achieve capacitance precision is also
pnavoidable. In addition, becanse low-temperature glags alumina ceramic is expensive, it has been

R

difficult to obtain nexpeasive composite electronic components.

{008}
So the technical problem of the present invention is to provide a composite electronie

component that can be thinner, as well as being small and inexpensive,

{005
Another techaical problem of the present invention is to provide a composite electronte

compoenent that has hoth a large-dapacitance capacitive element and an inductor with high L value

precision, and that 1$ small and mexpensive,

[(010]
St another technical problem of the present invention isdo privide a composite ¢lectranic
component that is small and Inexpensive. and that includes an inductor that has a relatively large L

vajue.

{1011}
Means o solve the problemy

With the present invention, an electronic compenent is obtained that is characterized by the
faet that @ thick~ilm kaminate, wheran aferroclectric and g conduetor are laminaied o format

feast one capacitive slement i the interior, is fired, Yens

100121
Algo, with thiz Inveation, an electronic comporenil is obtained that is characterized by the

fact that a benzocyelobutene rexin is used B the aforementioned insulating resin.

{0013}

Aldsowith this vention, sn electromie component 1s oltamed that #s characterized by the
fact that aterminal electvode s additionally formed o be electrivally conneeted 1o part of the
sforementioned conductor pattern, and said termingl clectrode is electrically connected to the

aforementioned capacttive elethent.



&

{0014}

Alge, with the present invention, an electronic component is obtained that 1s charactenzed
by the fact that the aforementioned terminal electrode has 8 fonndation electrode electueally
gonnected o the aforementioned conductor pattern and a surface electrode covering said
foundation eleetrode, and the aforementioned surface eleetrade has a Ni filin and a noble metal

fils formed on the atorementioned Ni ilm.

[on1s)

I addivien, with the present invention, an electranic component is obtained that is
charavterized by the fact that at least one inductor is formed in the interior by lamingting a
magnetic material and & conductor, and 15 fived, and then a capacitive slement 18 fumished wherein
a womductor pattern and a dieleetric faver are laminated vn the aforementioned thick-film laminaie,

and sand capacitive element is electrically connected to the atorementioned inductor,

(0016}
Also, with the present wyvention, an electronic component 1s obtained that 1s characternxed
by the fact that a benzoeyelobutene esin s used Tor the aforementioned conductor layer.
(o017
Also, with the present invention, an clectionic component is obtaned that is characterized
by the Taet that a terminal electrode formed to be clegtrically connected o part of the
aforementioned conductor pattern s additionally provided, and said terminal electrode 15

electrically comnnecied to the atorementioned induetor.

(D018}

Also, with the present mvention, an electronic component 1y oblaised that is characterized
by the fact that the aforementionad terminal electrode has o foundation electrode electrivally
connected 1o the aforementioned conductor pattern and a surface slectiode covering said
founsanion electrode, and the aforementioned surface electrode has a Ny filme andia soble metal

{ilm formed on the aforementioned Nt filn.

10019}
Emthodiment of the invention

Embodiments of the presentinvenhion will be explionad below refernng 16 figures,



{08201

Figure 1 is aoross sectinn showing the schematic constitution of a composite electronic
component based on a first embodiment of the preseat inveution. Referring 1o Figive 1, with the
compaosite electronic component pertaining 1o this embodiment; thick<film lammate 5, on which
capacitance element 3 i3 formed by repeating a process do form a desired conductive pattery 2of
silver palladinm (AgPd) on ferroeleetrie (high &) Seramic subsirate 1A asing screen prnnting, 8

|

X

[6021]

Fignre 2 s a cross section schematically showing the constitution of the composite

eleclronic component shown 1n Figure 1.

0221

Thin~film ¢atl part 7, as shown in Figure 2, has g constitution wherein a thin-{lm coll 13
formed ina circumferential form using a coil conductor of Cu and an Insudating resin layer 13 of
polyitnide are laminated. As for terminal electredes 11 and 11, Ni fayers 118 and 118 are also

furnished nsing plating on terminal foundation electredes 1A and 1A formed by spuliering Ag,

andd solder lavers 118 and 11T are additionally formed.

[(0231
With the composife clectronic compunent pertaining to this embodiment, in addition to
oblaining a large-capacitance capaoitive element, a precision coil pattern for thin-fla coil part 7

can be formed, so an inductorwith high reactance precision is alse obtained. Only capacitive

glement 3 is produced 10 the ferroelecinie ceramic, and thin-lilm col 13 18 furnished for thin-film
coil part 7 with a constitution wherein 1t 1s faminated with insulating resin laver 15 of polyimide,
sy the preblem of {loating capacitance that occurs nuthe conventional composite electrote
compenent shown in Figure § does not oeeur,
[0624]

Therefore, a composite glectronic compenent can be provided that has both a
high-capacitance capacitive elemvent and an inductor with a high-precision L value, as well ag

being small and mexpensive.



(00251
Here, with the above ambodiment, while thinsfiim cotl 13 was lumished for thin-film coll

¥

part 7, a resistor laver could of course also be furnished in addition to the inductor,

(0026}
Next, # compesife electrome componenl pertaining to a second embodiment of the present

invention will be explamed referming to figures.

{00271

The baxic constitution of the componite electrome component pevtaining 1o the second
erabodinment is approximately the same as that of the first embodiment shown in Figure 1. With the
compasite electronie component in the second embadiment, the significant distinetion is that

benzacyvelobutene (BOB ) resin 1s used for wselating resin Taver 15 of thin-fili cold part 7.

[D028]
And in place of termiual electrodes 1] and 11 in the firstembodiment shown ya Fisure 1, a

ferminal electrode using a conductive resin and a plated electrode are used.

0261
Heve, fivst, the construction method for thin-film coil part 7 in the second embodimant will

he explained.

HUIRI !
Figures 3 and 4 show the process of forming conductive pattern 12, which is a Cu

conductor laver, of thin-fiim coil part 7 in the second embodiment.

0631
Referring to Figure 3, first, as shown in Figure 3(a), after BOB resm layer 42 18 hardened

with uliraviedet rays, 1t is degreased and washed, and then & first ele hl ng and a second efching are

apphied, with washing 10 between. After washing with clear water, and after a catalystis supplied,

washing with pure water i performed twice, {followed by immersion G an electraless Cu plating
Tath. The electroless Cu plating bath uses o compoestiion of 123 mi/A. of copper 1on replenisher

{(MCU-AHS) made by World Metal, 125 ml/U of 8 redocing and complexing agent (MCU-BHS)
and 700 mLAL of pure water, Electroless Ou plating was followed by washing with pure water and

t

evide removal, and further washing with pure water was followed by washing with alcohol and

drying.
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(032}
Figure 3(h) shows an msulation layer where electroless Cu-plated laver 43 is formed on

one surface. In Figure 3(b), the electroless Cu-plated laver 43 is 1y thick

(033
Next, after resist 54 was apphu:i as shown m Figure 3(e), photolithography as shown in
Figure 34y was used for exposure and deseloping through mask 33, and restst patiern 54' shown

in Figure 4{a) was obtained.

0034

Next, as shown in Figuve ), electrolytic Cu-plated fayer 56 was obtaingd using,
electrobytic Cu plating. The electrolytic Cu plating was }?Ql‘f(}'l‘ﬁ‘.liii after surface treatrbent. Next,
resist pattern 34" was removed and a full conductive pattern 37 as shown in Figure 4(¢) was

chtained.

[0035]

Next, the exposed portion of electroless Cueplated layer 43 m fudl conductive paltern 57
shown in Figure 4{c) was removed with wiet etching and washing with HCL, and an isolated
pattern 63 formed on insulation laver 42a was obtained as shown m Figure 4(d). Here, while the
surface of electrolytic Co-plated layer 56 1s also shghtly etched by the eteling, because it is thicker

than electroless Cu-plated layver 43, the conductor pattern 18 not Jost,

0036}

Conduetor pattern 03 that 1v obtained comprises the pattern of electroless Cusplated
laver 437 and the pattern of electrolytic Cu-plated ayer 56, and 1s about 3-3 pm thick and about 30
pen wide. No problems occurred during the production process i the washing, photolithographby,

etching or washing processes

[00O37]

Fiuure 5 shows the process for forming insulaiing resin layer 15 of thin-film coil part 7
showttin Fugure 1 Referning 10 Pigure 5, & BUB sesio that s hardened with ultraviolet rays was
apphed osing spin coating, as shown in Figure 32}, to cover conductor pattern 63 formed on
mswdating laver 42a shown in Figore 40d) and insulating layer 38 was obtained. Noxt, as shown in
Figure (b)), photolithopraphy was used, exposure was performed through mwask 39, ad

through-hales 61 were formed i insulating fayer S8 as shownon Figure 3(e) Here,



1

through-holes 61 are for obtaining electrical contact with the conductor formed on the top part of
tnsutating tayver 38, and are net necessarily formed on all of conductor patten 63,
[66381

Next, insufating layer 62b shown in Figare S{d) was obtained by partial curing at 210°C

for 30 min in a nifrogen gimospheérg,

[O339]

With the composite electronic component perfaining to this embodiment, because BCB
resin 1 used for wnsalating resin fayver 15 of thin-film ool part 7, smoothing of unevenness wthe
conductive patiern produced by the tnsulating resin film i extremely good, and as a result, there is
norippling in the condagtive patiern laminated on top, and g conductive pattern with high
dimensional precision can be formed. And beeause there is Bo rippling in the conductive pattern,
thin-film cotl part 7 can be madle even thinner by that amount, compared o the first embodiment
ghove. In addition, becanse a conductive patiers with high dimensional precision and with no
rippling in the conductive pattern can be formed. an inductance with high precision of the L value

can also be furnished for thin-{m cotl part 7.

[0041{1
Iy addition, becangse BOB rean, with which there s no concern over Co migration, 1% osed,
a Cn pattera that has low resistance, that can be electrolyticalty plated, and with which wet etehing
1

isalsp easy, can be selevcted for the conductive pattern, and a lew-cost composite electronic

compenent can be provided.

|41}
Next, the constitution of the terminal clectrodes in a second embodiment will be explained

using Fueare 6.

[0042]

Terminal electrodes 38 and 38 fonly one is shown in Figure 6) have a foundation electrode
electrivally connected o conduetor pattern 2in insﬁial&ng substrate 1O of glass epoxy orthe like,
aud a surface electrode covering the foundation elecirode, The surface electrode has an electroless

Ni plated film and a noble metal filoy formed thereon



(30431

That i, veferrng o Figure 6, wiring terminal part 40 of conductor pattern 2 18 formed on
insulating substrate 10, aind wirtng termung! parn 40 15 formed laminated alivrnately with insulating
layver 42 of an insulating resin and conductor pattern 43 of a conductor. In terminal electrode 38,
electrode part 44 is formed on the jop end of wating terminal part 40, which 1s compirsed ol g
laminiite, and foundation clectrade 45 of aconductive resin s formed from the conductive resitr so
as W cover the end part of the underside of terminal part 40, including a part of efectrode part 44. In
addition, electroless Ni plated Blm 46 is formed te cover electrode part 44 and foundation

glectrode 45, and electroless palladiom plated film 47 15 additionally formed to cover that

(0044
Here, foondation electrode 45 18 made by mixing a cenductive metal powder into a resin,

applying, and hardening.

FHO45]
In thiz composite electronic component obtained in the second embodiment, the same

refiability as with the poior art is oMained with ne peeling away of terminal clectrodes 38 and 38

046
With the second embodiment, no solder s used o the portion with termyinal glectrodes 38
and 38, so waste treatment of Ph and the Dke is not necessary, and problems of environmental

polation do not otear.

[0047]
Next, a composite ¢lectronic compuonent pertaining fo a thud embadiment of the prosent

inventicnr will be explained.

048

Figure 7 15 a cross seetion showing the schematic constifution of a composite electronic
compoenent based ona third embodiment of the present invention. Referring to Figwre 7, with the
composite clectronic component pertaining e this embodimen, thick-film laminate 23, ¢h which
an inductor 23 of silver {Ag) or silver palladinm (AgPd) ts formed i circamifereniial form using
sereen printing on magnetic substrate 21A of an Ny ferrite, s Gived, Then a thin-film
capacitance part 27 18 additionally furnished on top of that, and texminal electrodes 31 and 31 are

formed at both ends of the chip coated with heat-fesistant resin 29,



[0049]
Figare 8 1¢ a ecross section schowatically showing the constitution of the composite

i

electronic gomponent shown i Figure 7.

{0030

Thin-film capaciiance part 27 has capacitive element 3¢ wherein capaditor internal
electrodes 33 and 33, of Co, and dielectric fayer 35, of polytuide ave laminated, as showy In
Figure R, Here, the constiteiion of rerminal electrodes 31 and 31 is the same as terminal

glectredes 11 and 11 siahe first embodiment deseiibed above.

[0051)
With the composite electronic component pertaining to this ewhodiment, & composite
cledtromie component that is small and inexpensive anchthat includes an inductor that has @

relatively large Lovalue can beprovided.

{0052
Here, with the above embodiment, an induetor 23 was furnished for thick-film laminate 25,
buta transinrmer could also be formed s place of the tndugier. And o resistor layer conld of conrse

alse be formead, in addition to capacitive element 36, h thin-film capacitance part 27.

{0053
Kext, # composite electronic component perfaining io-a fourth embodiment of the presem

invention will be explained.

[0Sy

The coniposite slecironic component pertaimng to the fourth embodiment 18
approximately the same as the third embodiment shown in Figure 7. With the composite electronie
compeonent in the fOunth erbodunent, the distinetive feature 16 that benzocvelobuteng {BUB) resin
i used for dielectic fayer 35 of thin-hm capacitance part 27, Terminal electrodes using a
comductive resin and a plated electrode ave also nsed oplace of wrnvinal electrodes 31 and 31 1n
the third embodiment shown in Filgure 7, just as io the second embodinent showy in Figure 6.
[OOS5]

First, to construct thin-film capacitance part 27 o the tourth embodiment, capacitor
nternal electrodes 33 and 33 of Clware formed with approdimately the same procesyas the process

for forming conductor pattern 12 shown in Figures 3 and 4.



[0056)
Dielectrie layer 33 is alze formed with approximately the same provess as the process for

forming insulating resin layer 13 shown in Figure 3.

(057}
With the composite electronic component pertaining o this embadiment, because BUB

resin s used for conductor layer 33 of thin-filny capacitance part 27, smoothing of unevenness i
the conductive pattern produced by the dielectrie layer 1s extremely goud, and bécause of this,
there is oo rippling in the conductive pattern laminated ontop, and a conductive pattern with high
dimensional precision can be formed. And because there is ne uppling in the conductive pattern,
thin-film capacitanes part 27 can be made even thinner by that amonnt, compared 1o the third
embodiment above. In addition, heoause & condustive pattem with high dimensional precision and
with no rippling in the conductive patiern can be formed, misaligmment will net occur between
capacitor internal electrodes 33 and 33 on the two sides of diclectrie laver 35, and the precision of
capacitor 36 can he increased.
10058}

1n addition, because BCB resin, with which there ls no concern over Ca migration, 18 used,
a Cu pattern that has low resistance, that can be electrolyvtically plated, and with which wet etchong
is also easy, can by selected for the conductive pattern, and s low~cost compaesite slectronic

compenent can be provided.

[0039]
Effect of the fnvention

As explaimed above, with the invention described in Claim 1L a composiie electronic
element can be provided that has both a high-capacity capacitive element and an indoctor with a
highly precise Lovalue, as well as beingamall and inexpensive,

[O060]

With the invention described in Claim 2, because BOB resin is used for the aforementioned
instlator Javer, an mductor with an evenmore highly precise Lovalue can be furnished. In addition,
because BUB resin s used, & Cu pattern that has low resistance, that can be electrodviically plated,
and with which wet etching is also easy, can be selected for the conductive pattern, and a low-cost

composite electronic component can be provided. Therefore, g small. thin composite electronic
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component that has both a large-capacitance capaciive element and an inductor with g lnghly

precise Lovaloe cap be provided at low cost,

L

In addition, with the inventions described n Cladm 3 or 4, a composite electronic
component without & problém of environmental p@ihxﬁm doring mannfactare, as well as having
both a large-capacitance capacitive element and an inductor with a highly precise L value, can be

provided,

{00627
With the invention described in Clainy 5, a smatl, inexpensive composite electronic

component that includey an inductor with a relatively larpe Lovalue can be provided.

{0063}
With the invention descuibed in Claim 6, because BOB resm s used for the alorementionad
dielectric laver, a sall, this composite electronie component that has ananductor with a relatvely

large L value can be provided at low cost.

{0064}
In addition, with the invention described tn Claim 7 or 8, a compesite electronic
component without & problem of envirommental polintion during manufacture, as well as including

an indoetor with 8 relatively large L valoe, can be provided.

Brief descrption of the fipures

I igure 1 is & schematic dagram showing a composite electronie compeonend based on a
first embodiment of the present invention,

Figure 2 shows the copstitution of the composite electrowte companent shovwn w Figure 1.

Figures 3{a), (h), (e and (d) are cross sections sequentiafly showing processes for forming
the conductor laver of the thin- film coil part o the gompostie elegtronic component shown 1n
Figure 1.

Fioures 4{a), (hy, (¢ and {d} are cross sections sequentially showing processes for forming
the coiductor ayer o the thin-im coll part ol the composite electronic component shown in

Figuore 1

Freures 3a), (b, (o) and {d) are cross xections sequentially showing processes for forming

the i'nsu.tai‘mg laver of the thin-film codl part of the compesite electronic component shown in

Figure T



1A

Flgure & is provided to explain the method of forming terminal electrodes on the electronic
componeat in Figure 1.

Figure 7 is a schematic diagram showing a eamposite electronie component based on a
third embodiment of the present invention.

Figure 8 showsy the coustitution of the composite electronic component shown it Figure 7.

Figure 9 shows a composite elecironic composite that uses a conventional thick-film
lominated strucinre and wherein a capacilor and inductor are embedded 1n g ferroelecine ceramic,

Fuynmee 10 shows a composite electronie component whereln a thick-film fanunate 1 which
an inductor is embedded ina ponmagnetic, non-ferroeleetrie ceramie is stacked on top of a
thick=filn fanunate of aferroelectnic ceramic 1 which aconvertional capacitive slementas

embedded.

Fxplanation of symbols

1A Ferroelectric ceramic substrate
2 Conductive pattern

3 Capacitive element

3 Thick-film lansinate

7 Thin-film coil part

9 Heat~resistant resin

[ Terminal electrode

YA Terminal foundation elecireds
1B Nilayer
LIC Salder layer

13 Thin-filn coil
15 Insulating resin layer

21A 0 Magnetio substrate

22 Conductive pattern

23 Inductor

23 Thick-tim laminate

27 Thin-film capaciiance part
29 Heal-resistant resin

31 Fermingl electrode

33 Capacitor nternal electrode
35 Dielectric laver

36 Capactirve element
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